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(54) Method and device fcM* processing waste water containing fluoHdto 



(57) in a fluoride inckxfing waste water processing 
device which coirprises a reaction vessef (1 1) and a 
sedimentation vessel (15), a caldum compound adding 
device (13) adds calcium compound in fluoride inclui- 
mg wBSXe water (17) in the reaction vessel (11) to react 
the calcium compound with fluoride of the fluoride 
IrK^uding waste wat«- to generate calcium f koride. The 
secfimentatfen ve^el has a bottom which Is associated 
wlt^ a bottom of the reaction vessel through an opening 
hole (20). TTie fluoride including waste water {1 7) is sent 
to ttie sedimentation vess^ from the reaction vessei 
ttvough the opening hole. The sedimentation vesseJ 
has an Inclined btMom surface (21). The caldum fluo- 
ride is sent bade, by a self-weight of &ie calcium fluo- 
ride, to the reac^on vessel from the sedimentation 
vessef along the Inclined bottom surface. An agitator 
(12) aggregates the fluoride including waste water (17) 
in the reaction vessel, A polymer solution addhg device 
(14) adds polymer solution in the fluoride incWtng 
waste wat^ (17) in the reaction vessel. A supernatant 
llquM draining device (16) drains supernatant liquki of 
fluoride including waste water (19) frcwti the sedimenla- 
tfon v^sel. 
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Description 

BACKGROUND OF THE rNVENTION 

[OODI] This iiw&ntK^ relates to fluoride indudtng 
waste water processing method and device. The fluo- 
ride including waste water is drains from such as fac- 
tories fef manulactufing semiconductor, factorres for 
processing metal surface, faotofres for manyfactoir^ 
stainless, and factories lor manufaciurlf^ cerarrics. 

Description of the Belated M. 

[00Q2] In the manner which vwil be descf feed more in 
de^sl, a conv^itional fluoride including waste water 
proc^ing mefi^ coit|x^b5 a reac^ proces^r^ 
st^ of ackfing calcium compound in ^uoride indudlng 
waste water which is received in a reactk^ vessel while 
the flucMide inctiKlIng waste water is aggregated and of 
reacting the caiciurn compound with fluoride of the f bo* 
ride irKjIudrng waste water to generate caicium fluorkie, 
a s^mentatron processbig st^ of ^ddk^ coagulant In 
the f luDffde InchJding waste water \ft^ich is sent to a sed- 
imentation vessel from the reaction vessel and which Is 
aggregate to sediment the calcium fluoride, arrf a 
supernatant ^quid drainir^ step of draining supernetant 
fiquid of the fluoride inciyding waste water from the sed- 
imentation vessel 

[(HK>3| Another oonv^itlonai fluoride induding waste 
water proc^s^g nr^hods are disdosed In Japanese 
Unexamined Patent Publications (koukai) No 
241988/1985 and No. 166D83/1965 ard Japanese 
Examined Patent Pti^lcatjon (koukoiai) No. 
267SS'19S9. Each of these methods comprises a reac- 
tion pM-ocessing step of adding calctum conpound in fiu- 
ork^e including waste water which is received in a 
reaction vessel while the fkjoride including waste water 
is aggregated and of reacting ^e cslcrum compoufKl 
with fluoride of frie fluoride including waste water to gen- 
erate c^cium fluorkfe^ a sedimentation preceding step 
of ^jdng (x^aguiant In the fluoride includlr^ waste water 
vi^k^ is sent to a sedimentation vessel from the re^- 
tion vessel wNch ts ^gr^gated to sediment ^e cal- 
cium fluoride, a sending back processing step of 
sending back the calcitMi f luoride^ and a supernetant 
iciuid draining step of dmnmg supernetant iquid of the 
fluoride irwiuding waske wat^ from the sedimentatltxi 
ve^l. 

[0004] Also, further conventional ffuorkie induding 

waste water processing meth<x}s are disclosed in Japa- 
nese Unei^mmed Patent Publications (koukai) No. 
185073/1993 and No. 24198S/1S85. Each of these 
methods comixis^ a st^ of OKk^ng one of high rrvolec- 
ular coa^l^t, ferric aiKf aluminium salt In a t^me of 
ackling calcium compourKl In fiuorkie incliKSng waste 
water which is received in a reaction vessel. 
[OfK)S] fn addition . a conventJonal organic waste water 
processing device Is dlscfosed in Japanese Unex&m- 



mod Patent Publication {KoukaQ No. 113362/1976. This 
conventional organic waste v/ater processing device 
comprises means tor reacting, by aeration, organic mat* 
ter In organk^ waste water with nrtoobes in activated 

5 sludge in a region vessel, me^s for sedimenting the 
acSvated ^udge in a sedimer^alon basin after aera^on 
to abstractive activated siiKige from the organic matter, 
and means for serKiing back the activated sludge which 
IS abstract from organic matter to the reaction vessel 

to [00(^1 HcHAfever, in l^e convention^ f lucK-kie InclLiding 
waste water proce^ing methods, it is difficult that the 
fluoride including waste water becomes to have concen- 
tration of fborkis that is a value less than 5 nrg/iitre. 
Also, in the conventional fluoride including waste v^ter 

t5 processing me^ods, it is diff icuit that fhe f luorkie includ- 
ing waste water in the reaction ve^^ becomes la have 
concentration of caldum fluorkJe that is a value more 
than 2 %. In addition, since, In ^e conventional fluoride 
including waste water processing me^ods, it needs to 

20 hold high concentration of caldum fluoride of the fluo- 
ride including waste water in the reac^on vessel, great 
volume of water for sending back the calckim fluoride to 
the reaction vessel from the sedimentatibn vess^ is 
n^ed. 

25 

SUWIMARV OF THE INVENTION 

J00O73 It is therefore an object of this Invention to pro- 
vide flucwide incJuding waste water processing method 

30 and device which are capable of processing fhjoride 
including waste water so that the fluoride including 
waste water becomes to have concentration of fluoride 
that Is a value less than 5 mg/litre. 
[D008] It is another object of this invention to provide 

35 ffcjoride irtdudir^ waste water processing method and 
device which are capat^e of processes fluoride inclid- 
Hng waste water so that the fkioride including waste 
water in fie reac^on vess^ becomes to have cxjncen- 
tration of calcium fluoride that is a value mote than 2 %. 

40 [0009} It fs another object of this invention to provide 
fluoride Induding waste water process^ method and 
devk^ which ^e capable of processing fluoride indud- 
ing waste vmfier so that great volume of water for serd- 
ing back the caldum fluoride to the reaction vess^ from 

45 the sedimentation vessel is not needed for holding high 
(xincentrat3on of calcium fluoride of tie fluoride includ" 
ing waste water in the reaction vessel. 
[0010} Other objects of this invention wiH become 
dear as the description proceec^. 

50 [(K)1t| According to a first aspect of this invention, 
ttiere is provided a metiod of processing fluoride includ- 
ing wasle water, comprising: 

a reaction processing step of addng caldum com* 

66 pound and coagulant in ffuoride including waste 
water which is received m a reaction vessel whi^e 
the fluoride including waste water is aggregated 
and of rea.air^ the caldum compound with fluoride 
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of the fluoride indudlng waste water to generate 
caidum fluoride; 

a hold processing st^ of holding, m the reacti(m 
vessel, the at least part of the cateium fiuoride 
which IS generated in the reaction processing step; 5 
a sedimentation processing st^ of sedimenling the 
calcfum fluoride in the fluoride inefuding waste 
water m a sedtrrrenlaiion v^el that is sent &om the 
readion ve^^, a bottc»n of the sedimentation ves- 
sel being associated with a bottom of the reaction 10 
v^sel through an opening hole, the f iroride tnclud- 
ffig waste water being sent to t\e sedim^tation 
vessel from the reaction vessel through the evening 
hole: and 

a supernatar* liquid draining step of draining stfjer- is 
naimt liquid from ^ sedknenfaliDn vessel 

1001 21 Accordmg to a second aspect of this inv^tion, 
there is provkied a method of processing f kioride irKAjd- 
Ing waste water, comprising: 20 

a reaction processing step of ackimg calcium com- 
pound and coagulant in fluoride including waste 
w^ter whk;h is received in a reaction vessel while 
the fluoride irtduding waste water is aggregated 2s 
and of reading the calcium compound with fluoride 
of the flucxMe IndiKilng waste water to generate 
c^cium fkiorlde; 

a hoW processing st^ of holding, in the reaction 
vessel, the at least part of the calcium fluoride so 
which is generated in the reaction processing st^; 
a sedimentation processing step sedimenting tie 
cafckim flucaride In the fluoride tncttxiing waste 
water in a segmentation vessel ihat Is sent from tiie 
reaction vessel, a bottcmn of the sedimentation ves- 3s 
set being associated with a bottom of the reaction 
vessel through opening hole, the fluoride includ- 
ing waste water being sent to the sedimenMion 
vess^ f rom the reaction vessel through the opening 
hole; ^0 
a sending back proc^strtg step of sendlr^ back the 
c^ctum f luorfcle to the reaction vessel from the sed- 
imentation vessel, the sedimentation vessel having 
an inclined bottom si^ce, the calcium fluoride 
being sent back, by a self-weight of the calcium f iu- 45 
oride. to the ruction vessel *rom the sedlmenlaticHi 
v^sel along the flndlned bottom surfece; and 
a supernatant Nquid dFaining step of draining s^>er- 
naianl liquid from the se<Jmsntation vessel 

50 

[0013] According to a third aspect of this Invention, 
there is provkied a method of processingiluoride indud- 
ing waste water, comprislr^: 

a reaction processing step of adding csfcium com- ss 
pound arxl coagulant in fluoride includtng waste 
water which is received in a reaction vessel while 
the fiuork^ Inducing waste wat^ is aggregated 
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md of reacting the calcium cornpound with fluoride 
d the f iuc»*ide incitKiing waste water to generate 
calQum fluoride; 

a hold processing step of holding, in the reaction 

vessel, the at least part of the calcium fluoride 
which is generated in the reaction processing st^; 
and 

a fist sedknentation prcx^es^ng st^ of sedimenting 
the caidum fhiorlde in the fkiorkle indudirvg waste 
water in a sedimentation vessel thai is sent from the 
reaction vessel, a bottom of the first sedimentation 
vessel being associated with a bottom of the reac- 
tion vessel through an evening hole, the fluoride 
InctaLiding waste w^er being sent to the first sedi- 
mentation vessel from the reac^on vessel itwough 
the opening hole; 

a coagulation processing st^ of adding the coagu- 
lant in the fluoride including waste water which is 
sent to a coagulation vessel from the first sedimen- 
ia^on vessel and whtdi is aggregated to coagulate 
the G^citmn fluoride which is g^ierated in the a 
reaction processing st^; 

a second sedimentation processing step of sedl> 
menting the caidum ffuorlde in the fluoride indud- 
ing waste water which is sent to a second^ 
sedimentatbn vessel from the coagida^on vesseJ; 
and 

a superr^nt liquki draining step of draining super- 
natant liquid from the second sedimentation vessel. 

{00141 According to a fourth aspect of tis invention, 
there is provided a method of processing fluoride includ- 
mg waste water, c^nprl^ng: 

a reaction processing step of adding cakaum com- 
pound and coagulant in fluoride Including waste 
water which is received in a reaction vessel while 
^e fluoride inclLding was:i6 water is aggregate 
and of reacting ti^e cateitim compoufKi \Mth fluc^ide 
of the ftuorkie inditing waste water to g^mate 
caidum fluoride; 

a hdd processing step of holding, in the reaction 
vessel, the at least part of the caidum fluoride 
which is generated in the reaction processing step; 
a first s^iiimentation processing step of sediment- 
ing the cafcium fluoride in the ffuorlde including 
waste wat^ in a sedimartadon vessel that is s^ 
from tte reaction vessel, a bottom of Itie first sedi* 
mentation vessel being associated with a bottom of 
the reaction vessel through an opening hole, the 
fluoride including waste \ft^ter being sent to tiie first 
^imentaticsi vess^ ^om the readion vessel 
through the opening hole; 

a serding bad< processing step of serxling bad< the 
caidum fluoride to the r eactbn vessel from the sed- 
imentation vess^, the first sedimentation vessel 
having an inclined better surface, the calcium fluo* 
rkie b^ng sent back., by a seif- weight the caicium 
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fluoride, to the reaction vessel from first sedi- 
mentation v^sel along Vne inclined bottom surface; 
a coagulation preceding stap of adding tfia coagu- 
lant in fluoride Induding waste water which is 
sent to a coagulation vessel from the first sedlmen-' s 
taUon vessel and which is aggregated to coagulate 
the catdum fluoride which is ger^ated in the a 
reaction processing step; 

a secorKi sedimentation processing step of sedi- 
menting the calcium fluorkle in the fluoride inciud- w 
ing waste water which is sent to a second 
sed^manftatfon vess^ from the coagufatie^i vessel; 
and 

a superna'^nt Iqukf dratnir^ step of draii^r^ super- 
natant liquid of the fluoride includmg waste wafsr is 
from the second sedimentation vessel 

[0015] According to a fifth aspect of this invention, 
there Is prosaded a fluoride incfucSng waste water 
processing device comi^ising: 20 

a reaction vessel for receiving ffuorid© indudH^I 
waste water; 

calcium compound adding mear^ for addir^ c^- 
cium compound in fJuoride mduding waste water 2s 
which Is received in the reaction vessel and lor 
reacting the c^um conpotffx^ with fluoride of the 
ffuc^ide including waste water to g^erate calcium 
fluoride; 

a sedimentation vessef for receiving fluoride inciud- 30 
ing waste water from the reaction vessel, the sedi- 
mentation vessel having a bottom wNch is 
^Ksodated with a bottom of tiie reaction ve^et 
thrOL^ an c^erur^ hole» the fluoride including 
w^e water being s^t to the sedimentation vessel 35 
from the reaction ve^ef through the opening hole, 
the sedimentation vessel having an Inclined bottom 
surfece, the caldum flus^ide being sent back, by a 
self-weight of the calcium fluoride, to the reaction 
vessel from the sedimentalion vessel along the 40 
inclined Ix^ttom surface; 

aggregating means for aggregating Sie fluoride 
including waste water in the ruction vessel: 
coagulant adding means for ^ing coagulant In 
the fluoride induding waste water in the ruction 45 
vessel; and 

supernatant Ik^uid draining means for ckalning 

supernatant liquid of the fluotld^ including waste 
water from the sedimentation vessel. 

so 

[D016I According to a sixth aspect this Inventicsi. 
there is provided a fluoride inckj^llng waste water 
processing device conprising: 

a reaction v^sel for rec^vir^ fluoride induding ss 
waste water; 

calcfum compoiind adding means for adding caJ- 
dim CQt^^yLstKi in fluoride induding waste water 
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wNch is received in the reaction vessel and for 
reacting the caldum compound with f luoi^e of the 
f Ijoride induding waste water to generate caldum 
fluorkie; 

a first sedimentation vessd for recei^^ng fluoride 
induding waste water from the reac^on vessel, the 
s^imeotailon vessel havfeig a bottom whidi is 
a^odaled with a ixittom of the re^ws vessel 
through an opening hoie, the fiuCHr^Je Induding 
waste water being sent to the first s^imentation 
vessel from the reaction vessel tirough the evening 
hole, the first sedimentation vessel having an 
indined bottom surface, the caicaim fluoride being 
sent back, by a self-weight of ^e caEdum Itoride. 
to the reaction vessel from ^e sedimentation ves- 
sel along tiie Indined bottom surface; 
first aggregating means for aggregating the fluoride 
induding waste water in ^e reaction vessel; 
first coagulant ackjing means for atkiing coasManl 
in ^e fluoride Induding waste water m the reactlori 
vess^; 

a coagulation v^sel for receiving fluoride including 
waste water from the first sedimentation vessel; 
second aggregating means for aggregating the flu- 
oride including waste water in the coagulation ves- 
sel; 

second coagulant adding means lor ackJing coagu* 
iant in the fluoride induding waste water in the 
coagulation vessel; 

a second sedimentation vessel for receivir^g fluo* 
rids including waste water from the coagulation 
vessel; and 

supernatant liquid draining means for draining 
supennatant liquid of the flucwide induding waste 
water from ^e secorKi sedimentation vessel. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] 

Fig. 1 is a schematic section view of a conventional 
fluoride induding waste v^ter processing device; 
R§, 2 is a sdiematic section view of a fluoride 
induding waste water proces^ng device according 
to a first eirftjodiment of tiis inv^Ttion; 
Fig. 3 Is a schematic section view erf a fluoride 
Induding waste water processing device accortiing 
to a second en^odiment of this invention; 
Fig. 4 is a graph for representing of fluoride in fluo- 
ride including waste water rn a sedimentation ves- 
sel according to ^e first entiodiment of this 
Invention; 

Fig. 5 is a grag^ for representir^ concentration of 
calcium fluoride in fluoride induding waste water in 
a reaction vessel according to the first ©nbodiment 
of this inver^on; and 

Rg. 6 is a view for describing concentration of fluo- 
ride in fluoride rncluaj^ng waste water in the secfi- 
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mentation vess^ accordtng to first Uirough s^enth 
exp^ment examples of this inven^on ar^i a refer- 
ence exanrpie of the com?ention«rf fluoride including 
was^te water processing device of Fig.1 . 

DESCRiPTiON OF THE PREFERRED EM^DI- 
MENTS 

[001 S} Referrrr^ to Rg. 1, a ccnventloral fluoride 
tncMing waste water processing method wfl! first 
described for a better understanding of this invention, 
[00101 The cofjventlonal f^orkie incliKirng v^ste 
water processing method comprises a reaction 
proces^ng s4^. a sedimentatk>n f^ooessing stsi:^ arKi 
a supernatant Iquid draining step. The reactbn 
processing st^ is a step of adding caldum a>mp<xind 
in fluoride inciudir^ waste wat^ 1 wfiich is received in a 
reaction ve^el 2 while the fluoride inoliding waste 
water 1 is agp^egated by m agitator 3 and of reacting 
the caelum compound with fiuoride of the fluoride 
including wa^e water 1 to gewale calcium fluoride. 
The sedim^tation proc^tng st^ is step of addir^ 
coagui^ in the fluoride including waste water which is 
sent to a sedimentetion ve^ei 4 from an upper portion 
of the reaction vessel 2 and which is aggregated by an 
a^tor 5 to sediment the caldum fluoride. The si^aer- 
natant liquid chaining step is a st^ ol draining sup^na- 
taut liqiHd of the fluoride inducfing waste water 6 from an 
upper portion of tfie sedim^tation vessel 4. 
[0020] Howa/er, in the conventional fluoride Incfuding 
wa^e Vk&ier processing method, it is difficult that the flu- 
oride includifHj waste water becomes to have concen- 
tration dt fItJKJride that is a value less than 5 n^iti^e. 
Afeo, in tile conventrc^tai ffuoride jnchidih^^^ wa^ water 
processing n^fhod, It difRcuitthat ifie ffuoHde Niclud- 
ing waste water In the reaction vessel becomes to have 
concentration of calcium fluoride 0iat is a value mcM'e 
thm 2 in addriion. since. In the cxirwentional fluoride 
irK^lLding waste wat^ processing method, it needs to 
hold h^h ccmcentration of calcium ftuorMe of the fluo- 
ride incitKling waste water in ^e rea<^bn vessel, speat 
voiume of water for ^ndrtg back the caldum fkJork:le to 
the reaction vessel from ^e sedmnentatlon vessel is 
needed. 

[0021] Referring to Fig, 2, the description wili proceed 
fluorkie inclird«ig waste wat^ processing metiiod and 
<imlCB accordlr^ to a first emfoodimait ol this inventic^. 
[0(^2] In Fig. 2, the fiuoride including waste water 
fxooessing device comprises a reaction vessel 1 1 . an 
agitator 12, a caicium compound adding device 13. a 
polymer solufion adding device 14, a sedimentation 
ves^l 15. and a supernatant l^vd draining device 16. 
The reaction vessel 1 1 rec^vesiiuonde incfucfir^ waste 
water 17 from a f kioride iriciudlr^ waste water inflowing 
device 18, The agitator 12 is positioned in the reaction 
ves^l 1 1 and aggregates the fluoride including waste 
water 1 7 in the ruction vessel 1 1 . 
imxZSi The c^lCRjm a^nvpour^ ^ding da^ice 13 adds 



caldum compound in the fluoride including waste water 
1 7 which is receive in the reaction vessel 1 1 and reacte 
the c^cium compound with fluoride ol the fluorkis 
inducRng waisle water 17 to generate calc^m flu<»tde 
5 v^hile the fluoride IncliKiitng waste water In the reaction 
vessel 1 1 that is aggregated by the agitator 12, fi^so, the 
polymer solu^on adding device 14 adds polymer solu- 
tion, as coagulant, in fie fluoride induding waste water 
17 in the reaction vesset 11 while the fiuoride including 
waste water 17 in the reactbn vessel 1 1 that is aggre- 
gated by the agitator 12. 

[0024] The sedimentation vessel 14 is adjacent io^ the 
reaction vess^ 11. The sedimentation vessel 14 
receives ^e fiuoride including waste water 19 from the 

1$ reactbn vessel 1 1 . The sedimentatk»i vessel 15 has a 
bottom which ts associated with a bottom of the reaction 
vessel 11 through an opening hole 20. The fluoride 
including waste water 19 is sent to the s^imentaiion 
vessel 15 from tiie reaction vessel 1 1 through the open- 

20 ing hole 20. The sedimentation vessel IS has an 
incTrned bottom surface 21, The caicimi fiuoride in the 
sedimentation vessel 1 5 is sent back, by a self-weight of 
the caicium fiuoride, to the reaction v^sei t1 from the 
sedimentation vessel 15 along the indined bottom sur- 

2S face 21. The si4>ernatant liquid draining device 16 
drains superr^tant liquid of ^e f toride inclixiing w^e 
water 19 from the sedimentation vessel 1 5. 
[0025] Referring to Fig. 3. the description will proceed 
f kiortde including waste water processing method and 

30 device according to a second entjodiment of thJs irwen- 
^on> Similar parts are designated by like reference 
numerals. 

[0026] In Fig. 3, the fKiorlde including waste water 
proc^ing device conprtses tie reactltMi vessel It. the 

55 agitator 12, t»e ca^cwm compound adding devrice 13* 
the polymer solution adding device 14, "Sie sedim^Tta- 
tion vessel 15, a coagulation vessel 22, another agitator 
23, mother polymer solution adding device 24. another 
sedimentation vessel 26,and the supernatant liquid 

40 draining device 1 6- 

[00271 The s^tmentatbn vessel 15 has not the 
incline bottom surface 21 . The coagulation vessel 22 ts 
ac^acent to the sedimen^tion vessel 15. The coagula- 
tion vessel 22 receives the fluoride induding waste 

4$ water 26 which is sent from an upper portion of the sed- 
imentation vessel 15. The agitator 23 is positioned in 
the cc^u!atk)n ve^el 22 and aggr^^es ^e fliKsrtde 
induding waste water 26 in the coagiia^n vessel 22. 
The polymer solution abiding device 24 adds polymer 

so solution, as coaguiant, in the fluoride inclixirr^g v^ste 
vi^ter 26 in the coagulation ve^el 22 white the fluoride 
indudmg waste water 26 In the coagulation vessd 22 
that is ag^egated by the agitatCMr 23. 
[0028] The sedimentation vessel 25 is adjacent to the 

55 QQagulation vessel 22. The sedimentation v^^ 25 
receives the ffyorMe including waste water 27 which is 
sent from an upp^ pc^iion of the coagulation vessel 22. 
The supernatant Bquid chaining device 16 drains soper- 
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natant lk|uid of the fluoride Indudtng waste water 27 
from the sedimen^tion vessel 25. In ^drtlon, the sedi- 
mentation vessel 15 of the fluoride inciudlng waste 
water proces^ng device may have the IncBned bottom 
surface 21 {Fig. 2). Also, the fluoride including waste 
water prcx^essing device rmy comprise a device which 
adds one of high molecular coagulant, fernc salt, alu- 
minium salt, graniiar carriers, and calcium fiuorrde in 
the fluoride induding waste water 17 while the fluc^ide 
including waste water 1 7 in reaction vessel 1 1 diat ts 
aggregated by the agitator 1 2. 

10029] Referring to Fig, 2, the descrption wili proce^ 
a first experiment example of fbioride IfKjluding waste 
wal^ proces^ng method device according to the 
first eirixKliment of this invention. Ftuorkie incli^iing 
waste water was prepared by dissolving sodium fluoride 
in water. The fluoride including waste water had a con- 
centration of fluoride of 100 m^L In Bg. 2, the fluoride 
Irwiluding waste water inflowing device 18 ODnttruioysiy 
inf lowed, at a rate of 1 Uhr, fiuorrde including waste 
water in the reaction vessel 11 of t L Also, calckjm 
solution Vims prepared by dissolving calckmi chloride m 
water and had a concentration of calcium of 20.000 
mgA-. Also, polymer solution prepared by dissolv- 
ing high moiecuiar coagulant of AP-120 in water. The 
high nx»lecuiar coagulant o1 AP-120 was made by Dai- 
yafufokku Corporation, The calcitaii corrpound adding 
de\^C6 13 added, at a rate o* 30.6 mlM, caicium solu- 
tion in the fluoride Including waste water 17 in the reac- 
tion vessel 11 while the agitator 12 aggregated, at a 
speed of 200 rpm. the fluoride induding ^ste water 17- 
At the same time, the polymer solution adding device 1 4 
^Ided, at a rate of 10.2 mUhr, the polymer solution In 
the f kjorlde inclucfing lA^e water 1 7 in ^e reaction ves- 
1 1 while the agitator 12 aggregated, at a speed of 
200 rpm. the fluorkie including waste water 1 1. In the 
reaction vessel 11, the caldum chlcride was tBacX&i 
with tie sodium fluoride in the fluoride IndiKiing waste 
wat^ 1 7 to generate calcium fluoride as a reaction gen- 
erated rr^eriai. The caldum fluoride ms sedim^ed 
and held in the reac^ vess^ 11. 
[0030} The fhioride including w^te water 17 in the 
reacticMi vessel 1 1 was, at a water area load of 0. 14 nVh, 
flowed to the sedimentatim vessel 15 throu^ the open- 
ing hole 20. In the sedimentation vessef 15, reaction of 
the calcium chloride ard the sodium fluoride in thelkio- 
fide Incfeiding w^te wat^ 19 proceeded to generate 
the calcium fluoride as the ruction generate material 
The caldum fluoride was sedimented in the sedimenta- 
tion vessel 15- The fluoride Including waste water 19 
was abstracted to g^erate the calcium fluoride and 
supernalzuit llcpjid. Thereafter, the calcium fluorkie w^ 
sent bacic, through the q>ening lK>{e 20, to the reaction 
vessel 11 from the sedimentation vessef 15 along the 
inclined bottom surface 21 . The reaction vessel 1 1 held 
the caicium fluoride which was sent back Irom the sedi- 
mentation vessel 15. The supernatant liquid draining 
dewe 16 drained superr^nt fic^id of tie fluorkie 



including waste water 19 from the sedrmentation vessel 
15. 

[0031] Alter filtering, by a piece of filter paper, the 
^pernatant liquid of the fluorkie IncliKling waste water 

5 19 from the supernatant liquid draining device 16, con- 
centration of fiuc^ide was measured. Also, concentra- 
tion of the calcium fluoride in the reaction vessel 1 1 was 
measured. As a result^ concenfration of fluoride of the 
si4>ernatant Bqusd in a reaction time period of the 

10 scKiium fluoride and the caldum chloride is represented 
by a line A in Fig. 4. Also, concentration of the caidum 
fluoride in the reactkm vessel 1 1 is ref^esented by a Ihe 
B in Rg. 5. 

p€323 As shown by the line B in Fig, 5» concentration 
w of t^e caicium fluoride in the reaction vess^ 1 1 was 
increase when a reaction time elapsed. Aft^ the reac- 
tion lime elapsed by a time period more than 300 hr, 
concentration of the calcium fluoride in the reaction ves- 
sel 1 1 became stable and was equal to afcsout S %, 
20 {0033] As shown by the tine A in Fig. 4, concentration 
of fluonde of tie supernatant liquki of the fluoride 
inciudir^ waste water 19 was decreased when the con* 
centratlon of the calcrum fluoride was increased. Finally, 
concentra^on of fluorkie of the supernatant MqykI of the 
25 fkjoride including waste water 19 became stable and 
was equal to about 3 mg/L. 

[0034] Referring to Fig, 3, the description will proceed 
a second experim^ exarr^ie of fluoride Including 
waste water processing me^od and device acocMttIng 

30 to the second embodiment of this inven^on. Fluorkie 
solution was ii^epared by dissolving sodium fluoride in 
water so that the fluorkie solution had cxsncen^ation of 
fluonde of 25,000 mg/L. Next, caicium chloride solution 
of 3S% was ackjed In the fluoride solution of 1 L so that 

35 additlCBi concentration of calcium became 35, OOO mg/L. 
Thereafter, the fluoride solution was aggregated in a 
time period of 30 mrn and calcium fluoride was gener- 
ated in the fluoride solution. 

[0035] Also, polymer solution was pr^ared by dis- 

40 living higti mc^ecular cc^gul^ of AP-120 in water so 
that polymer solu^cm had corK:entratlon of the h^h 
moiecuiar coagulant of 1,000 mg/L. The high molecsji^ 
coagulant of AP-T20 was made by Datyafirok^ Corpo- 
ration. Next, the polymer solution was added In thefiuo- 

46 ride solution so that addition cortcentration of tie 
pc^ymer solution became 100 mg/L to generate seed 
^udge of the caldum fluoride. Ttie seed siuc^e of the 
calcium fluoride was poured into reaction vessel 1 1 . 
[OQ^] Also, fluoride rndiKling waste water was pre- 

Bo pared by dissolving sodium fluoride \n water so that con- 
c^tration of fluoride became 100 mgA.. In Fig, 3, the 
fltK>ride ifwlirciir>g waste water inflowing des^ce 18 con- 
tirmously s±ied. at a rate oif 1 L/hr, '^e fluoride IndiKiIng 
waste v^ter in the reaction vessef 1 1 wNch has a v^l- 

5S yme of 1 L, 

[0037] In ^Jdition, caldum solution was prepared by 
dissolving calcium chloride in water ard had concentra- 
tbn of caldum of 20.000 mg/L. Also, polymer sdution 
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was prepared by dissolving hrgh molecular coagulant of 
AF'120 in water. The hi^ molecular coa^lant of AP- 
120 was made by Daiyafuroklui CorporatfcMi. Tlie cal- 
cium conpound adding de^^ce 13 added, at a rate of 
30.6 mUhr, caidtifn sofution in the ffuoride Including 
waste wata- 17 in ttie reaction vessei 1 1 while the agita- 
tor 12 aggregate, at a speed of 200 rpm, the fluorkie 
including waste vsater 17. At sari^ time, the polymer 
solutoiadc^ngd^c^ 14added, atarateof 10:2 mUhr. 
the polymer solution In the fluoride inciuding waste 
water t7 in the reac^on vessel 1 1 the agitator 12 
aggregated, at a s^e&i of 200 rpm, the fJuorlde rncfud- 
Ing waste water 17. In the reaction vessei 11, the cal- 
cium dilofide was reacted with the scx^ium fluoride in 
the ffuorkie including vvaste water 17 to gen^ate cal- 
cium fkK)rade as the reaction generated matertaK The 
calcium f lucrtde was sediment ed. A part of caJcium Ihj- 
orPde was held rn the reaction vessel 11. Al^, a part of 
the seed sludge of cdckim f luc^ide wvas held reac- 
tion v^seE 11. 

[C^38] The flucM'ide includtr© waste water 17 in the 

reaction vessel 11 was, at a water area ioad of 5,0 nVh, 
ficwed to tile sedimentation vessel l 5 through the open- 
If^ hole 20. In this event, a part of calcium ftuofide and 
a part of the seed sluc^e of the calcium fluoride were 
held reaction vessel 1 1. In the sedimenta^'rai vess^ 16, 
reaction of the calcium cNc^lde and the sodium fluoride 
in Uie fluoride induc&r^ waste water 19 proceeded to 
generate the calcium fluoride as the reaction generated 
material. The calcium fluoride was sediments in the 
sedimentation vessd 1 5. Thereafter, a part of the cal- 
cium fluoride was s^t back, through the opening hole 
20, to the r^c$m vessel 11 from the sedim^itation 
ve^ IS along the rrK^ned bottom surface 21. The 
reasibon vessel 1 1 held the calcium fluoride w^ich vms 
sent back from the sedimentation vessel 15. The fluo- 
ride inciyding waste wal^ 19 was flexed to the coagu- 
lation vessel 22 from the upper portion of the 
sedimentation vessel 15. 

IW^} Also, polymer solution was jp^epared by dis- 
solving high molecular coagulant of AP-120 in water. 
The high molecule coagulant of AP-120 was made by 
Datyafurokku Corporation- Next, the polymer solution 
was, by the polymer solution mMng device 24. added in 
the fluoride including waste watar 26 in the coa^i^tion 
vessel 22 of a volume of 100 mL so that addrfion con- 
centration of the pdymer solution became 2 mg/L while 
the agitator 23 aggregated, by a speed 100 rpm, the 
ffuorkie rnckding waste water 26 in the coagulation ves- 
sel 22. Next, the fluoride including waste water 26 was 
flowed to the sedimentation vessel 26 from the upper 
ponton of tfw coagulation vessel 22. In the sedimenta- 
tion vessel 25. a reaction generated material in fiie fluo- 
ride incfiKiing waste water 27 was sedimented, 
[0040] After filtering, by a piece of filter paper the 
supernatant liquid of the fluoride includif^ waste water 
27 from the supernatant iiquki drainaig device 16 when 
a reaction time lapsed by a t^e period of ID hr. con- 



centration of fluoride was measured. Also, concentra- 
tion of the calcium lliwride in #ie reaction vessel 1 1 was 
measured: As a result, com:entration of fluca^ide of the 
supernatant nquid was equ^ to 4. 5 mga.. Aiso, concen- 
5 tration of the calcium f liK>ride in Hie reaction vessel 1 1 
was equal to 3.8 

BKH1 ] Referring to Fig. 3, the description m\i proceed 
a third sjqph^ment exanpte of fliK>ride inclixilng waste 
water processing method and device according to tie 

10 second embodiment of this invention. The seed sitdge 
of the calcium ffuoride was prepared by the same 
methcx:! of the second experiment example. Also, caf- 
dian cartxHiate pc»vder of 50 g was pr^ared. The seed 
sludge of the calcium f feioride and the calcium carbon- 

is ate powder of 50 g were poured into Uie reaction vessel 
11. The process under the same condition of the sec- 
ond experiment exanple was executed. Concentration 
of fluoride was measured. Also, concen^ation of the cal- 
cium fluoride rn the reaction ves^ 11 was measir^. 

so As a resirtt. concentration of ^orlde of the si^jernatant 
liquid was ec^ to 4.8 mgA,. Also. ccmcentratlc»i of the 
caldum f ^ride m the resic^on vessel 1 1 was equal to 
4,1 

[0042] Referring to Fig. 3. the description will proceed 

25 a fourth experiment example of f luc»*kle induding waste 
water procesang method and device according to the 
secorKl entjodiment of this Invention. Ferric iron hydrox- 
ide was prepared by dissolving ferric salt as iron ion, in 
water so that concentraticai of ferric salt became to 400 

30 mg/L and by dissjiving caustic soda of 25 % in the 
water so that PH of the water became to 7. Also, the 
seed sludge of the caldum fluoride was prepared by the 
s^ne m6t>od of second esq^erlment exanple. The 
seed sludge of the calcium fluoride and the ferric iron 

3s hydroxide of SO mL were poured Info the reaction vessel 
1 1 . The process under the same condition of the sec- 
ond experiment example was executed. Concentration 
of fluoride was measured. Al^. concentration ol#te cai-* 
dum flucH'ide In ^e reaction vessel 1 1 was measured. 

40 As a re^lt, concentrafron of f luot^e of the supernatant 
liquid vms equal to 3.9 mg/L, Also, concentration of the 
calcium fluoride in tie reaction vessel 1 1 was equal to 
4.0 %. 

C0043J Referring to Fig. 3, the descnptlc»i wai proceed 
45 a fifth experiment exarrple of flu<^ide including waste 
wat«r processing method and device according to the 
second ©nbodiment of this invention. Aiumfnium 
hydroxide was prBpared by dssolving aluminium sul- 
fate, as aliminlum ion. In water so that concentration of 
so aiurrBnrtmi sulfate became to 400 mg/L and by dissolv- 
ing caustic soda of 25 % in the water so that PH of the 
\fi^t^ became to 7. Also, the seed sf idge of the calcium 
fluoride was prepared by the same method of the sec- 
ond experiment example. The seed sitKige of the cal- 
55 cium fluoride and the aluminium f^droxide of 50 mL 
were poured into the reaction vessel 11. The proce^ 
under the same condition of the second Qxp&knertt 
ejcanple was executed, Ccmo^mkirt of fluoride was 
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measured. Also, concentration of the calcium ffuoride in 
the reaction vessel 1 1 was measured. As a result, con- 
centration of f liHirkJe of the supernatant iiqiid was ^ua^ 
to 4.-8 Also, conc^Ttration of tie calckim fluoride 
m tiie reactron vessel 1 1 was ec^ual to 4.3 5 
I(K>44| Referring to Fig. 3, tfie description witl proceed 
a sixth e}q>eriment example of fiuoiide including waste 
vA^er processlr^ method and des^ice according to the 
second embodim^ of this Invention, SHicage! {28 to 
200 mesh) of 50 g was prepared. Also, the seed sludge ro 
of the calcium fluoride was prepared by the same 
method of the second experiment example. The seed 
sludge of the c^cium fluoride and fiie Siiicagel of 50 g 
were poured ir^ the ruction vessel 1 1 . The proc^ 
under the same conditton of the second experim^ 1$ 
example was exeojted. CcmcentfatJon of fliK>rlde was 
measure. Also, concentration of the calcium fluoride in 
the reaction vessel 1 1 was measure. As a result^ con- 
centration of fluoride of the supernatant iiqyld was equal 
to 3-2 mg/L Also, (xsncentration of the calcium fluorkie so 
m the reaction vessel 11 was equal to 3,9%, 
100451 Reterrrig to Rg. 3, the descr^tion will proceed 
a seventh exp^'ment example of fkionde including 
waste water processing method and device according 
to the second efTfeodim^t of this invention. Granular 25 
fluorspar {fineness of 96 %, grading of 50 to 150 me^) 
was prepared. The granular fluorsp^ was poured into 
the reaction vessel 11. The process urder the same 
condition of the se<s>nd experiment ej^mple was exe- 
cuted. Concerrtration of fluoride was measured. Also, so 
concentration of the calcium fiuorkie in the reaction v^- 
set 1 1 was measured. As a result concentration of fluo- 
ride of the supernatant liquid was equal to 3.2 mgA-. 
Afso» concentragon of the calcitHT\ ffeicwrde In the reac- 
tion vBss^ 1 1 was equal to 4.S %. ss 
E0D46J Referring to Frg. 1 . the description will proceed 
a reference example of the conventional fluorrde indud- 
ir^ waste water processing method arxf device of Fig. 1 . 
Fluoride including waste water was prepar&d t>y dissolv- 
ing sodium f kioride In water so tmX the f luorkie solution 40 
had concenfration of fluoride of 100 mg/L. Next, caldL^ 
chk>fkle solution was prepared by disserving caldum 
chlCM-ide in water so that concentration of calcium 
became 20,000 mg/L Next, the fluoride including waste 
wat^ continuously was, by a rate of 1 L^r, inf lowed in 4S 
the reaction vessel 2 of a volume of 1 L. At ^e same 
time, the caldum chlmkie solution con^nuously was, by 
a r^e of 30.6 mUhr, inflowed in the ruction vessel 2 
while the agitator 3, by a speed of 200 rpm, aggregate 
the fluoride including waste water 1 in the reaction ves* ^ 
sei2. 

[0047] Also, polym^ solution was prepared by dis- 
solving high mdecuiar coagulant of AP''120 an water so 
that polym^ solution had concentration of the high 
molecular coagulant of 100 mg/L The high molecular 55 
coagtdant o# AR-^120 was made by Daiyafurokloj Corpo- 
ration. Next, the polynr^ soki^on was added In the sed- 
imertation v^sel 2 of a volume of 100 mL so that 



addition concentration of the polymer solution became 2 
mgA^ while the agitator 6, by a speed of 100 rpm, aggre- 
gated the fluoride aicluding waste water 6 in the sedi- 
mentation vessel 4. After filtering^ by a pece of filter 
paper, the supernatant liquid of the fluoride including 
waste water 6 from a supernatant liquid draining device 
(not shown) when a reaction time elapsed by a time 
pmodi 10 hr, concentration of fluorkJe was measured. 
As a result, concentration d f fuoride of the sup^natant 
Squid was equal to 1 0.5 mg/L The concentration of flu- 
oride of the supernatant liquid in the first through sev- 
enth expen'ment exanples and the reference example is 
represented in Fig. 6. Also, the concentration of the cal- 
cium fluoride in ttie reaction vessel 1 1 Is r^esesHed in 
Fig. 6. 

[0046] According to this Invention. It is possible to 
process fluoride including waste water so that the fluo- 
ride including waste water b^omes to have concentra* 
^on of fluoride that is a value less than 5 mg/litre. 
[0049] Also, according to this invention, it is ^ssible 
to j^ocess fluoride irwludrig waste water so that the flu* 
oride including waste water in the reaction vessel 
becomes to have conc^tration of calcium fluoride that 
is a value more than 2 %. 

{00501 In addition, according to this invention, it is pos- 
siNe to process fluoride including vmste water so that 
great volume of water for serKling back the caddum flu- 
CHTicte to the reaction vessel from the sedimentation ves- 
sel is not needed for holding high concentration of 
calcium fluoride of the fluoride including waste water in 
the reaction vessel. 

Claims 

1* A method of processmg fluoride including waste 
water, conprl^ng: 

a reaction processing step of adding calcium 
compound and coagulant in fluoride rncliKling 
waste water (17) which is received in a reaction 
v^sel (11) while said fluoride including waste 
wates- is ag^egated and of reac^ng said cal- 
cium compound with fluoride of said fluoride 
including waste water to gene-ate calcium fluo- 
ride; 

a hoki proces^ng step of holding, in saki reac- 
tion ve^el. said at least part of said caldum 
fluoride which is g^erated in ^id reaction 

processing step; 

a sedim^tation processing step of sediment- 
ing sad calcium f iuorkie in said fluoride rrn^ud- 
ing waste water {19) in a sedrmentatlcm vess^ 
(16) that is sent from said reaction vessel, a 
bottom of said sedimentation vessel being 
associated with a bottom of said reaction ves- 
sel through an opening hole (20), saidfluffi-^ie 
including waste water besig s^ to said sedi- 
mentation vessel from said reaction vess^ 
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through said opening hole; and 

a supernaifent liquid drairang step of dralmng 

suju^n^ant liqukj from saki sedimenta^n 

5 

2. A method of processing fluoride including waste 
water as daimed in Claim 1, wherein said mefliod 
ccmprises a step at adding high mc^ecuiar o^gu- 
lant m said fiuoride Inoiuding waste wat^ vi^lch is 
recwed in said reaction vessd. io 

3. A method of processing fluoride including waste 
water as daimed in Claim 1, wh^ein said method 
coirprlses a step of addi^ lemc salt bi said f luo- 
rkie rrrcluding wastew^a* whidi is received In ssJd is 
reaction vessel. 

4. A method of processing fiuoride induding waste 
water as cfaimed in Claim 1 , wherein said me^od 
con^ris^ a st^ of askimg aluminium salt tn said 20 
fkiCHlde indudir^g waste wat^ vMdn is received in 
said readilon vess^ 

5. A method of processir^ fiuoride induding waste 
water as daim^ in Claim 1, wherein said method 2s 
comprises a step of aiding granular carrier In said 
fiuoride including waste water whfdi is receive in 
said reaction vessef. 

6. A method of processing ftuorkie Induding waste 30 
water as daimed in CJaim 1 , wherein said method 
corr^nses a step of adding said caldum fluoride in 
said fluoride induding waste water which is 
received in said reaction vessel 

3S 

7. A me^od of processii^ fhiorlde mdixiJng waste 

water, comprising: 



mentation vessel from said reaction vessel 
thrtxigh said opening hole; 
a ^TKiing back processing step of sending 
back said calcium ftoride to said reaction ves- 
sel from said sedimentation vessel, said sedi- 
m^atlon vessel having an incitnsd bottom 
surfece, said caldum fluoride being sent bad^, 
by a ^f'welght of said caldum fluoride, to saki 
reaction vessel from ^id sedimer^^'on vessel 
aiong said inclined bottom surface; and 
a st^ematant liquid droning step of draining 
supernatant Iki^id from said sedim^ation 
vessd. 

8. A me^od of jc^ocessing fluoride induding waste 
water as daimed in Claim 7, wherein said method 
comprises a st^ of adding hig^ molecular coagu- 
lant in said fiuoride including waste water which is 
rec^ved in sakf reac^n vess^. 

A meti^ of processhig ^orkie including waste 
water as daimed in Claim 7, wherein said method 
(X)mprises a step of addng ferric salt in said fluo- 
ride Including waste water which Is recced in said 

reaction vessel. 

10. A method of prc^ssirHH fkioride induding waste 
wat^ as claimed in Ciatm 7. wherein said method 
comprises a step of adding aluminium salt in said 
fluoride inciLding waste water which Is received in 
S€Ud reactic^i vessel. 

It. A method of processing fluoride including waste 
water as davned In daim 7, wher 0irr said melhod 
comprises a step of add^g grguriular carrier m said 
fluoride including waste water which is received in 
said reaction vessel. 



a reaction processing ^ep of adding calcium 
compound and coa^lartt in fiuoride hnduding 40 
waste water ( T 7) whk^ Is r^eived in a reaction 
vessel (11} while said fluoride induding waste 
wat^ is ^gregated m<i of reacting said cal- 
dum canpourd wi^ Ihioride of said fluoride 
indudirig waste water to g^^te catckim f tuo« 46 
ride; 

a hold prcxi^sing step 0I Ixiidkig, In said reac* 
tion vessel, said at least part of said caldum 
fluoride which is gena-at^ in said region 
processing st^; so 
a sedimen^tion processing step of sediment- 
ing said calcium fluoride in ^id fkioride includ- 
ing waste water (1 9) in a sedlm^ation vessel 
(15) that is sent from said reaction vessel, a 
bottom of said sedimentaticHn v^ei being ss 
associated with a botom of saki reaction ves- 
sel throigh an opening hde (20), said fluoride 
mcliMng wa^e water being sent to said sedi- 



12. A method of proces^ng fkioride induding waste 
wat^ as claimed in Claim 7, wherebi said me&iod 
compa'lses a step of ^Ing safe! calcium f lucw^ide in 
said ftuc^ide including waste water which m 
received in sakI rea^s^ vess^. 

13. A method of processing fluoride induding waste 
water, comprisir^: 

a reaction proce^ing step of adding calcium 
conpound and coagulant in fiuoride incltding 
waste water (17) which Is received in a reaction 
vessel (11) while said fluoride including waste 
water is aggrec^ted and of reacting sakJ cai- 
amt compcHjttid with fiuoride of sad fiuoride 
Induding vm^e water to generate caktium fluo- 
ride; 

a hold processing st^ of hokiing, in sad reac- 
l^n vessel, sad at least pari of said calchjm 
fkionde wNch is generate in sa^d reactkm 
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processing step: and 

a fist s^fmentatic^ processing step of secM- 
m^ng said c^ciimi fluoride m satd fluoric^ 
incfuding waste wafer (19) in a sedtmentation 
vessel (15) that is sent from said reaction ves- 5 
sel, a bottom of saki first s^tmentation vessel 
being associated with a botfe^m of saW reaction 
ve^el tfirough an C3penrng hole (20), said fhjo- 
rlde Indudmg waste water being sent to said 
first sedimsntaficn v^sel from said reactkm m 
vessel ti^rough sakJ opening hole; 
a coagulation processing step of adding said 
coaguiant in said fluoride induding waste water 
wNch is sent to a coagulation vessel (22) 
from sakI f sedimentation v^sel and wKk^h ?5 
is a^regat^ to copulate said caJdum fbo- 
ride which is generated in said reaction 
preceding step; 

a second: sedimentation processing step of 
sedn^enting satd calcium fluoride in sakj fk^o- so 
Me B1c^udl1g waste water which is sent to a 
second sedimentatfon v^el (25) trom saki 
coaguNion vessel; and 
a supernatot liquid draining step of draning 
supernatant liquid from said second sedimen- ss 
tation vessel. 

14. A method of pi^ocessing ftiK^nde indtKing waste 
water as ciaimed in Claim 13, wherein said method 
comprises a sf^ of adding high moiecular coagu- ao 
iant in said fluoride rncluding waste water which Is 
received in said reaction v^sset. 

15. A me^iod of processing fkjoride inducing waste 
water as claimed tn Daim 13, iftHiere^ said method 35 

conprlses a st^ of adding ferric salt in said fhjo- 
ride induding waste water v^ich is received in said 
reaction vessel 

16. A melt^od of processing liuCHikfs induding wa^e 40 
water as claimed in Claim 13, wher^n said mefiiod 
comprises a step of adding atunrinium in sad 
fluoride including w^te wat^ which is rec«ved in 

said reaction vessel. 

17* A method of processir^ fluoride including wa^e 
water as ctalmed in Clarm 13, wherein saki metiod 

conprises a step of adding granular earner in said 
fluoride incJuding waste water which Is received in 
said reactkH^ vessel. so 

18. A n^od of processir^ flumde inducing waste 
wat^ as claimed in Claim 13, wherein sakJ metfKxl 
comprise a step of adding said caldum ^uoride in 

sard fluoride including waste water which is ss 
received in said reaction vessel. 

19. A me^od of processlr>g fluc^kle mckiKMng waste 



water, comprising: 

a reaction processing step of acfciing calcium 
compound and coagulant in fluoride including 
waste water (17) wiiich Is received in a reactron 
vessel (11) white said fluoride incliKiing waste 
wal^ is aggregated and of reacting said caJ- 
cium corrpourKf with flu(»idd of said fhiorlde 
including waste water to generate calcium fluo- 
ride; 

a hotd processing step of holding, m said reac- 
tion vessel, said at least part of said caldum 
fluofkie which Is generated in s^d reaotron 
processing step; 

a first sedimentation processing st^ of sedi- 
menting said caldum fluoride In said fluoride 
induding v^^ste water (19) in a sedimentation 
vessd (15) that is sent from said reaction ves- 
s^, a bottom ot said first sedimentaticMi v^ef 
being a^odated wHh a bottcmi of sard reaction 
vessel thr(^h an oper^ng hole (20), said fluo- 
ride induding waste water being sent to said 
first sedimentation vessel from said reaction 
vessel through said opening hole; 
a sending back processing st^ of sending 
back said caldum fluoride to said reactiCHi ves- 
sel from sedimentation vessel said first 
sedimenta^n vessel having an inclined bot- 
tom surface (21), said calcium fluc^-ide being 
sent b^, by a self -weight of said caldum f luo- 
ride, to said reaction vessel from said first sed- 
imentation ve^el along said Inc&ned bottom 
surface: 

a coagulation processing step of addmig sakj 
coagulant in said fluoride induding waste vi^ter 

(26) which is sent to a coagulation vessel (22) 
from said first sedimentation vessel and which 
is aggregate to coagulate said calcium fluo- 
ride which is generated m said reaction 
processmg step: 

a second sedimentation processing step of 
sedlmenting said calcium fluoride in said fluo- 
ride including waste w^ter (27) whjch is sent to 
a secorKi sedimentation vessel (2S) trcMn said 
coagu^tKHi vessel; and 
a supernatant liquid draining st^ of draining 
supernatant liquid of said fluorcie Inclining 
waste water from sakl s^<^ sedimentation 
vessel 

A method of processing fluoride induding waste 
water as claimed in Claim 19, wharein sakJ me^od 
conprlses a st^ of adding high moiecular coagu- 
lant in said fhioride including waste water v^ich is 
rec^ved in saki r^cticNn vessel. 

. A method of pnxessing fk/orlde induding waste 
water as d&lme($ in Claim 19, wherein said me^K>d 
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ccwtprises a step of adding i&rric sail in said fluo- 
ride rnctuding waste w^er vMdr\ is recsfiveci in said 
fsactioTi H^ss^- 

22- A method o1 processir^ flyoride including waste s 
water 3B claimed m Claim 19, wherein saki method 
comprises a step of ackitr^ aluminium salt in said 
fttasride indiKJing waste water which Is received in 
said reac^on vess^. 

10 

23, A memod of processing fluorWe mcludmg waste 
water as claimed in C^aim 19, wherein said method 
ccwT^rises a step of acfcling granular carrier In said 
tkK^ride mdudli^ wastie water which is received in 
seod reaction v^seL is 

24. A method of processing fluoride including waste 
water as claimed in Claim 19, wherein saki method 
comprises a st^ of adding said calcium fluoride in 
said fluoride including waste water which is 20 
received in said reaction vess^. 

25- A fluoride including waste water processertg device 
ccmifi^tsing: 

ss 

a reaction vessel (11) for receiving fkioride 
including waste wat^ {1 7); 
caicami conpound adding means (13) for add- 
ing calcium compound in fluoride incfeiding 
waste water ( 1 7) which Is received in said reac- 30 
tlon vessel and for reacting said calcium com- 
pound with fluoride of said ftuorkie including 
waste ^NaXm (17) to generate calcium fluoride; 
a s^ment^ion vess^ (15) fi:^' receiving fluo- 
ride including waste water (19) from said reac- 36 
tion vessel, said sedimentation vessel having a 
bottom which is associated with a bottom of 
saki reaction vess^ thrca^h an opening hole 
(20), said fluoride including waste water being 
sent to said seJmentalton vessel from said 40 
reactiDn vessel thrcHigh said opening hde, said 
sedimentolon v^s^ having an indif^ bot- 
tom surface (21), said calcium fluoride being 
sent back, by a self-weight of said calcium fluo- 
ride, to said reaction vessel from said sedimen- 45 
tation vessel along said inclined bottom 
suffice: 

aggregating means (12) to aggregating said 
fluoride Includir^ waste water In said reaction 
ve^el: ^0 
coap^lant adding means (14) for adding coag- 
ulant In said fluoride inchxJing waste water in 
said reacti<^ vess^; and 
super r^lant liquid cy-ami ng means (16) for 
draining supernatant liquki of said fluoride ss 
inclining waste water from sakj ssdlmenfetion 
vessel. 



L A fluoride including waste water processing device 
com|C«1sing: 

a reaction vess^ (11) for receiving fltK^ride 
inducing waste water (17); 
calcium compound adding means (13) for add- 
ing calcium compound In fluoride indiKiing 
waste water (1 7) which is receive in said reac- 
to vessel and for reacting sakj caidum cran- 
pouKi wiUi fluoride of said fluofide bn^ucing 
waste water to generate caldum f luorkle: 
a first sedimentation vessel (15) for receiving 
fluoride including waste water (19) from said 
reaction v^sel^ said sedinwi^tion vessel hav- 
ing a bottom wNch is assodated wHh a ^tU>m 
at said reaction vessel trough an opening hc^e 
(20), said fluCN'ide including waste water being 
sent to said fit^t sedimentation vessel ft"om said 
reaction vessel through said opening hole, said 
first sedimentation vessel having an inclined 
Ixsittom surface (21), saki calcium fluoride 
being sent back, by a self-weight of said cal- 
cium f lucH'ide, to said reaction vessel from said 
sedimentation vess^ ^ong sakj HidNied bot- 
tom surface; 

first aggregating means (12) for aggregating 
said fluoride inoiijifng waste water in said reac- 
tion vessel: 

f ffst coagulant adding means for adding coagu- 
lant in said fluoride including waste water in 
said reaction vessd; 

a coagulation vessel (22) for receiving fluoride 
including waste rater (26) from said fffst sedi- 
m^ation vessel; 

secorKi aggregating m^s (23) for aggregat- 
ing said fhjoide incliKjir^ waste water in said 
coagula^on v^sel: 

second coagulant adding means (24) for add- 
ing coagulant in sakj fluoride including waste 
water in said coagulation ve^el; 
a secoJKt se(i mentation vessel (25) for r©;eiv- 
ing fluCHide indudir^ waste watw (27) from 
^id oDaguiation vessel; and 
supernatant iiquid draining means (16) for 
draining supernatant iquid of said llutxide 
induding waste water from said second sadi- 
mentalscff* vessel. 



11 



EP 0 972 749 A2 



FI G. 1 

PRIOR ART 




12 



EP0S72 749A2 



FIG. 3 




13 



EP 0 972 749 A2 




EP 0 972 749 A2 



LO 





1 

'{ 
i 






























i 















































J 


[ 




















\ 


1 
























































CONCENTRATION OF CALCIUM FLUORIDE (%) 



15 



EP0972 7^ A2 



REFERENCE 
EXAMPI F 


tn 
o 




1 








SEVENTH 
EXPERIMENT 
EXAMPLE 


CM 

rn 






CM 






^— ii ijL<r 


tn 






RFTH 
EXPERIMENT 
EXAMPLE 


oo 


i J 


FOURTH 
EXPERIMENT 
EXAMPLE 


CD 

tn 


0 


THIRD 
EXPERIMENT 
EXAMPLE 


00 




SECOND 
EXPERIMENT 
EXAMPLE 


in 




RRST 
EXPERIMENT 
EXAMPLE 


q 
to 


0 




o 


|„i,„ 

0 






Olu 
<S\ 

— ZD £ 

0 

a 


CONCENTRATION 
CALCIUM 
FLUORIDE 



16 



